Blood samples also were drawn during the coarctation operation.
In some coarcted dogs, a laparotomy was perforrned at the time of sacrifice and renal and peripheral venous blood was collected simultaneously.
The renal venous blood was obtained through a polyethylene catheter, threaded into YAGI, KRAMSCH, MADOFF, AND HOLLANDER the left renal vein via the left testicular or ovarian vein. All blood samples were collected with disodium ethylenediaminetetraacetic acid (EDTA), maintained at 4 C, and immediately centrifuged.
The plasma w-as separated, divided into two portions, and was then frozen. One portion of the plasma was incubated for 4 hr at 37 C, during which time the plasma pH remained at 7.4 =t 0.05.
The incubated and unincubated plasma were assayed for pressor activity in Sprague-Dawley rats weighing 250 and 350 g. The rats were anesthetized with sodium amobarbital and injected with pentolinum tartrate, following which they were tracheotomized and vagotomized. The plasma to be assayed was injected into the femoral vein in a volume of 0.2 ml. The carotid arterial pressure was recorded on a Sanborn Polyviso recorder. The plasma pressor activity was expressed as nanograms (ng) of angiotensin formed per 100 ml of plasma with synthetic asparaginyl valine-5 octapeptide (Hypertensin, Ciba) being used as the standard.
The plasma pressor substance behaved like angiotensin since it was I) higher in incubated than in unincubated plasma, 2) higher in the renal than in the peripheral venous plasma (Table  Z) , 3) heat stable, and 4) inactivated by trypsin but not by phentolamine.
Renin substrate. Renin substrate was determined by methods similar to those employed by Schaffenburg, Haas, and Goldblatt (12). Peripheral venous plasma was incubated for 10 min at 37 C, with an excess of partially purified hog renin (lyophilized hog renin, Nutritional Biochemical Corp., Cleveland, Ohio). At the end of the incubation period, the mixture was acidified to pH 5.0 and placed in boiling water for 10 min. The resulting protein precipitate was removed by centrifugation and the supernatant solution was assayed. Renin substrate concentration was expressed as micrograms (pg) angiotensin produced per 1 ml of plasma.
RESULTS
All the coarcted dogs developed hypertension without complicating congestive heart failure. However, most of the dogs developed transitory ischemic paralysis of the hindlegs which disappeared in a few days after the coarcta tion operation.
The changes of blood pressure, renin activity, and renin substrate following coarctation of the midthoracic aorta are summarized in Tables 1 and 2 . Blood pressure. Prior to surgery the cuff systolic blood pressure in the forelegs of the eight unanesthetized dogs averaged 147 & 11 mm Hg. After the surgical coarctation, the systolic blood pressure in the forelimbs rose significantly and reached a definite hypertensive level in 24 hr after the operation.
The systolic pressure averaged 2 17 & 16 mm Hg at this time and remained elevated for the entire postoperative period.
In the two shamoperated dogs (Table 3) , the blood pressure remained normal following surgery. When the coarcted dogs were sacrificed in 3 weeks to 16 months following the coarctation operation, the cuff systolic blood pressure in the forelimbs during anesthesia averaged 2 11 + 25 mm Hg and was comparable to the systolic blood pressure recorded intra-arterially in the carotid artery (Table  2 ). The carotid arterial pressure was in the hypertensive range and averaged 2 1 l/ 146 mm Hg, whereas the simultaneously measured femoral arterial pressure was considerably lower and averaged 137,' 114 mm Hg. The pulse pressure also was much lower in the femoral arteries than in the carotid arteries and averaged 23 mm Hg as compared with 64 mm Hg in the carotid artery. The femoral arterial pulse pressure also was reduced by about 35 mm Hg as compared to the values obtained in the normal dog (8). However, the mean femoral arterial pressure was not lower but appeared slightly higher in the coarcted dogs than in the normal dog.
In five dogs thoracotomy was performed and direct thoracic aortic pressures were measured before and immediately after coarcting the midthoracic aorta. The ately following the surgical narrowing of the thoracic aorta, the aortic blood pressure proximal to the coarctation rose on the average of 41/20 mm Hg above control values. At the same time, the aortic systolic blood pressure distal to the coarctation decreased on the average by 10 mm Hg whereas the average aortic diastolic blood pressure rose by 5 mm Hg. These changes resulted in a striking decrease in the aortic pulse pressure distal to the coarctation which averaged 15 mm Hg below control values.
Plasma renin actiuity. In the bioassay used to measure renin activity, the limit of sensitivity was 0.5 ng angiotensin II in the test samples or 250 ng/lOO ml of plasma. When renin activity was not detectable, it was assigned a zero value.
Plasma pressor activity in peripheral venous blood was measured in eight dogs before and after coarctation (Table  1 ). In six of the dogs, renin activity also was measured during the coarctation operation. Before surgery, the plasma renin activity averaged 250 + 189 ng of angiotensin/ 100 ml plasma.
Immediately after thoractomy (phase I) vasopressor activity increased slightly in two of six dogs (animals 226 and 227). During the complete occlusion of the thoracic aorta (phase II), which lasted for about 15 min, there was no change in renin activity in all six dogs. In 5-10 min following the aortic coarctation (and removal of the Derra arterial clamp) (phase III), the activity increased markedly in all the dogs and reached a maximal level in 1 hr (phase IV) to 24 hr after the operation.
Plasma renin activity averaged 3,083 & 2,445 ng/lOO ml at 1 hr after the coarctation and 3,062 =t 3,310 ng/lOO ml at 24 hr after the operation.
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Renin substrate. In four coarcted dogs, renin substrate was measured before, during, and after the surgical coarctation operation. There were no notable changes in renin substrate throughout the experiments, except in dog 227 who appeared to have a slight and transient increase in renin substrate at 24 hr after the surgery. In sham-operated dogs, there also was little or no change in renin substrate (Table 2) . slight and similar to those observed in the coarcted dogs. An increase in pressor activity occurred in 5-10 min after removing the Derra clamp (phase III), but this change was small compared to that in the coarcted dogs and lasted for less than 1 hr.
At the time of sacrifice of the coarcted dogs, plasma was obtained simultaneously from the renal and peripheral veins during anesthesia and laparotomy and assayed for renin activity ( Table  2 ). The findings that renin activity averaged about three times higher in the renal venous plasma than in peripheral venous plasma is consistent with the secretion of renin by the kidneys. It is noteworthy that the values for periperal renin activity were higher than the values obtained in the same coarcted dogs when they were in the waking state and not exposed to anesthesia and abdominal surgery.
DISCUSSION
In five other hypertensive coarcted dogs whose peripheral plasma renin activity was measured from 6 to 24 months following coarctation of the midthoracic aorta, the renin activity during the waking state was in the range observed in normal dogs and varied between 0 to 500 ng/ 100 ml. At the same time the cuff systolic blood Fasciolo and co-workers (4) have reported the renin content of the blood in experimental renal hypertension in dogs to be normal. However, these workers measured the blood renin content more than 5 days after unilateral clamping of one renal artery. rats to normal recipient rats that a vasopressor substance was present in the circulation during the first 2 weeks following partial occlusion of the renal arteries or external compression of the kidneys. However, no vasopressor material could be dernonstrated in the blood after the 2nd week of the experimentally induced hypertension.
Recently, Brown and coworkers (3) measured plasma renin activity in renal hypertensive dogs and found the renin activity to be elevated for only 3 days following renal artery constriction in dogs developing chronic hypertension. In the present studies, a slight increase in renin activity occurred immediately after thoracotomy in some of the coarcted and sham-operated dogs. This change in renin activity might be related to the surgical procedure itself or to a reduction of renal perfusion pressure since systemic blood pressure appeared to decrease after opening of the chest. During the complete occlusion of the thoracic aorta, there was no change in plasma renin activity which also has been reported to be unaltered during complete occlusion of the renal artery (17).
In sham-operated dogs, renin activity increased slightly after removing the aortic clamp but returned to control levels in 1 hr after releasing the clamp. Similar changes in renin activity have been reported (17) to occur in the dog when the circulation was reestablished following the complete occlusion of the renal artery. The marked increases in peripheral plasma renin activity immediately following the surgical coarctation of the mechanisms. However the possibility cannot be excluded 
